Translation
1. If RNA trinucleotides of the sequence 5’ UGG 3’ were radio-labeled and mixed with both ribosomes and charged tRNA molecules, what amino acid would be found on those tRNAs that bound to the radio-labeled fragment?
2. In both prokaryotes and eukaryotes, many ribosomes translate simultaneously from the same mRNA, allowing protein to be made more quickly from the same mRNA molecule.  On the diagram below, label the following:

a. 5’ and 3’ ends

b. the stop codon

c. N-terminus of the protein(s)

d. The first ribosome (of the six that are shown) to bind the mRNA
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3.
How many codons would be possible in a triplet code if only three bases (A, C 
and U) were used?
4.
Using the Genetic Code, give the amino acids specified by the following bacterial 
mRNA sequences, and indicate the amino and carboxyl ends of the polypeptide 
produced.

a.  
5’- AUGUUUAAAUUUAAAUUUUGA-3’


b.

5’- AUGUAUAUAUAUAUAUGA- 3’


c.

5’- AUGGAUGAAAGAUUUCUCGCUUGA -3’

5.
The following amino acid sequence is found in a tripeptide:  Met-Trp-His

Give all possible nucleotide sequences on the mRNA, on the template strand of 
DNA, and on the nontemplate strand of DNA that could encode this tripeptide.

Translation Answers

1. Tryptophan would be found on the charged tRNAs that bound the radio-labeled 5’ UGG 3’.  (Only the anticodon of Trp-tRNA  [5’ CCA 3’] can base-pair with that fragment.)

2.
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3.
To calculate the number of possible codons of a triplet code if only three bases are used, the following equation can be used: 3n, where n is the number of nucleotides within the codon.  So, the number of possible codons is equal to 33 or 27 possible codons.

4.
Each of the mRNA sequences begins with the tree nucleotides AUG.  This indicates the start poit for translation and allows for a reading frame to be set.  In bacteria, the AUG initiation codon codes for N-formyl-methionine.  Also, for each of these mRNA sequences, a stop codon is present either at the end of the sequence or within the interior of the sequence.  


a.
5’- AUGUUUAAAUUUAAAUUUUGA -3’



Amino  fMet-Phe-Lys-Phe-Lys-Phe  Carboxyl


b. 5’- AUGUAUAUAUAUAUAUGA -3’


Amino  fMet-Tyr-Ile-Tyr-Ile  Carboxyl

c. 5’- AUGGAUGAAAGAUUUCUCGCUUGA -3’


Amino  fMet-Asp-Glu-Arg-Phe-Leu-Ala  Carboxyl

5.
From the genetic code, we can see that the amino acid His has two potential codons, while the amino acids Met and Trp each have only one possible codon.  So, there are two different mRNA nucleotide sequences that could code for the tripeptide.  Once the potential mRNA nucleotide sequences have been determined, the template and nontemplate DNA strands can be derived from these potential mRNA sequences.


5’ -AUGUGGCAU -3’



DNA template:
3’ –TACACCGTA -5’



DNA nontemplate:
5’ –ATGTGGCAT -3’


5’ -
AUGUGGCAC -3’



DNA template:
3’ –TACACCGTG -5’



DNA nontemplate:
5’ –ATGTGG CAC -3’
